aBstraCt purpose. To evaluate the efficacy of primary pars plana vitrectomy (PPV) for rhematogenous retinal detachment (RD) in pseudophakic eyes. Materials and Methods. The medical records of 63 patients who had undergone PPV after phacoemulsification were reviewed retrospectively. The mean follow-up period was 10 months. Statistical analysis evaluated functional and anatomical results as well as general (diabetes, hypertension) and ocular (myopia, glaucoma, floppy iris syndrome, intraoperative complications during cataract surgery, YAG capsulotomy) conditions. results. The median period from cataract surgery to RD onset was 15 months. Retinal attachment was achieved in 92% of eyes. The final visual acuities were improved significantly from 1.7 logMAR to 0.7 logMAR. Silicon oil was used as a tamponade in 38 eyes and SF6 gas in 25 eyes. Better functional results were achieved with SF6 gas tamponade. No intraoperative complications were reported. Most of the patients were males (71%). Statistical analysis revealed that general and ocular conditions did not influence functional results. ConClusions. Primary PPV, especially with gas as a tamponade, is an effective procedure in the surgical treatment of pseudophakic RD. The advantages include good anatomical and functional outcomes and low complication rate. Neither clinical nor surgical factors have been identified as responsible for the visual outcomes.
introduCtion
Pseudophakic retinal detachment (RD) is one of the most serious complications of the cataract surgery, potentially blinding. The estimated incidence of RD is about 0.2-1.7% in the first year after cataract surgery, even with modern, small-incision surgical techniques [1, 2] . Thus, RD is much more common postsurgical complication than endophthalmitis (0.05%) and suprachoroidal haemorrhage (0.2%). It is estimated that in normal eyes the annual incidence of RD is between 6.3 and 17.9 per 100,000 of population per year (about 0.01%) [3] .
Thus, the risk of RD is four-times higher in eyes after cataract surgery than in phakic eyes [4] . Since phacoemulsification is the most common and effective intraocular surgery, pseudophakic RD compromises an increasing proportion of RDs. It is supposed that about 20-40% of all RD surgeries have been performed in eyes with cataract surgery in the history.
It has been reported that RDs in pseudophakic eyes are usually more extensive, and macular involvement and proliferative vitreoretinopathy (PVR) are also much more common than RDs in phakic eyes [5] . The tears responsible for pseudophakic RD are often small and anteriorly placed at the insertion of the vitreous band [6] . Many studies have shown that pars plana vitrectomy (PPV) is superior to scleral buckling surgery in eyes with pseudophakia [7] , giving better anatomical and functional outcomes [8] . Modern PPV techniques offer advantages over scleral buckling surgery in eyes with pseudophakic RD [9] by less operating time and higher reattachment rate. However, there are many studies proving that there are comparable results of these two techniques [10] .
The goal of this study was to analyse the functional and anatomical outcomes of primary PPV in eyes with RD following routine cataract surgery.
Methods
This retrospective study included consecutive cases undergoing primary PPV for pseudophakic RD between January 2013 and December 2015 in the Department of General Ophthalmology in Lublin, Poland -the tertiary ophthalmic care referral centre for south-eastern Poland. The medical records of 63 consecutive patients were reviewed, ensuring patients' anonymity. Informed consent was obtained from each patient before inclusion of his/her data in a database. This research followed the tenets of the Declaration of Helsinki.
Patient information regarding gender, age, detailed history, visual acuity, intraocular pressure, anterior and posterior slit-lamp examination, indirect fundoscopy, and B-ultrasonography were taken into account. Anatomical success was defined as a reattached retina at the last postoperative follow-up visit. Functional outcome was recorded as best-corrected visual acuity (BCVA) with a Snellen chart at the initial (preoperative) visit and at the final follow-up visit. BCVA was converted to the logarithm of the minimum angle of resolution (logMAR) units for statistical analysis. Eyes were excluded from the study if they had previous trauma, uveitis, macular hole, glaucoma, trans-scleral fixated intraocular lens, or anterior chamber intraocular lens. Intraoperative findings of cataract surgery were recorded. The time interval between cataract surgery and RD as well as follow-up period were recorded in months. The median duration of hospital stay was three days. The follow-up examination included: visual acuity, intraocular pressure, and retinal attachment assessed with fundus examination after dilatation. Follow-up examinations were performed on the next day, at two weeks, three months, six months, nine months, and one year.
statistiCal analysis
Statistical computations were performed using STATISTICA 10.0 software (StatSoft, Poland). Qualitative variables were described by percentages and quantitative variables by median ± standard deviation (SD). Wilcoxon test was used for assessment of BCVA results. Differences between groups were assessed using the Mann-Whitney U test. Correlation analysis was conducted using the Spearman test. To assess variables influencing BCVA data mining methods were used. Statistical significance was set at 0.05 for all the tests.
surgiCal teChnique
The standard surgical technique of cataract surgery was phacoemulsification through a small incision (2.2-2.6 mm) with the implantation of the intraocular lens. Legacy and Infiniti (Alcon Fort Worth, Texas) equipment was used for phacoemulsification surgery. Cataract surgery was performed on four eyes in our university hospital and performed on the remaining 59 eyes in other district ophthalmology hospitals.
Three-port 23G PPV was performed under general or peribulbar anaesthesia as a standard surgical procedure in the treatment of RD using BIOM (Binocular indirect ophthalmo-microscope) and Constellation (Alcon, Fort Worth, Texas) equipment. In all eyes central and peripheral vitreous was removed, followed by removal of all vitreous traction on retinal tears. The retina was flattened with PFCL or air, simultaneous drainage through the tear was performed and cryopexy or laser barrage was done around retinal breaks. At the end of the operation a mixture of 20% air and SF6 (sulphur hexafluoride) gas or 5000 centistokes silicone oil tamponade was given. The patients were advised to maintain a face-down position for 12 hours daily for one week postoperatively.
results
The data included 45 (71%) male and 18 (29%) female subjects (male:female ratio 2:1) with a mean age of 69 years (range 40-91 years). The median age of male subjects was 67 ± 11 years, and for female subjects it was 73 ± 10 years. The median follow-up operative BCVA was statistically much worse in eyes classified to silicone oil tamponade (2.1 logMAR ± 0.65) than in eyes classified to SF6 tamponade (1.0 logMAR ± 0.77) (p = 0.003). Median postoperative BCVA was 1.0 log MAR ± 0.59 in the silicone oil group and 0.4 log MAR ± 0.70 in the SF6 group (p = 0.02) (Tab. 3). Raised intraocular pressure was observed postoperatively in 20% of eyes; it was treated with topical antiglaucomatous agents.
Additional statistical analysis (data mining) showed that male subjects had better BCVA than female subjects, patients older than 70 years suffering from general disease had worse BCVA than younger subjects, and eyes of with silicone oil of patients with general diseases gained worse BCVA than other eyes.
disCussion
In the present study we have analysed retrospectively the results of primary PPV in the treatment period was 10 months (range 6-27 months). The right eye was operated in 49% of patients and the left eye in the remaining 51% of patients. The median time interval between cataract surgery and onset of RD was 15 months (range 6-13,505 days). Overall, median preoperative BCVA was 1.7 logMAR (± 0.75), and median postoperative BCVA was 0.7 logMAR (± 0.65) (p = 0.0000001) (Tab. 1). Preoperative BCVA in male subjects was 2.1 logMAR (± 0.76) and 1.2 logMAR (± 0.69) in female subjects (p = 0.06). Postoperatively BCVA was 0.7 logMAR (±0.69) and 1.0 logMAR, (± 0.55), respectively (p = 0.36) (Tab. 2).
General chronic diseases (hypertension, diabetes) were found in 28 (44%) patients, myopia in 12 (19%) patients, glaucoma in 11 (17%) patients, PEX in one patient (1.5%), and floppy iris syndrome in one (1.5%) patient. Intraoperative complications during cataract surgery were reported in eight (13%) patients. The history of Nd:YAG capsulotomy was reported in three cases (5%). Statistical analysis did not show any influence of these variables on the BCVA (p > 0.05) (Tab. 2). There was also no correlation between BCVA and age of operated patients (p > 0.05).
The position of retinal breaks was superior in 27 eyes (42%), inferior in 24 eyes (38%), temporal in 18 eyes (29%), and nasal in six eyes (10%) (more than one position possible in one eye). Total RD was observed in seven cases, choroidal detachment associated with hypotony was reported in four cases, and PVR (grade C1 or more) was observed in five cases. The primary reattachment rate was 92% (58 eyes). No intraoperative complications were registered.
Silicon oil was used as a tamponade in 38 eyes (60%) and gas SF6 in 25 (40%) eyes. Median pre- It is known that both aphakia and pseudophakia predispose to posterior vitreous detachment (PVD) by creating changes in the ocular environment that predispose to development of retinal breaks and RD [11, 12] . In a study by Ripandelli 453 eyes after uncomplicated phacoemulsification surgery were analysed during five years postoperatively; PVD occurred in 75% of eyes with no PVD and no lattice degeneration preoperatively, and in 87% of eyes with lattice degeneration and no PVD preoperatively [13] . Eyes with preoperative lattice degeneration and postoperative PVD showed a higher incidence of RD after cataract surgery (21%) than eyes without preoperative PVD or lattice degeneration (0.70%).
The risk factors discussed included pre-operative risk factors such as age, gender, general diseases (diabetes, hypertension), and ocular conditions as myopia, glaucoma, and IFIS, as well as surgical risk factors such as vitreous loss, posterior capsular integrity, and Nd:YAG capsulotomy. Loss of the vitreous during cataract surgery is considered to be a factor increasing the risk of RD to 4.9% [14] . Also posterior capsule rupture, anterior vitrectomy, high myopia, younger age, and male sex have been found -in large studies -to be predisposing factors for RD after cataract surgery [15] [16] [17] . YAG capsulotomy is considered as an important risk factor for RD in some studies [18, 19] , but other studies failed to confirm this finding [20] . It has been shown in many studies that postoperative RD occurs more often in men than in women [6, 21] , possibly due to higher risk of trauma in men. However, epidemiological studies have shown that a higher number of cataract surgeries are performed in female subjects and PVD is more often seen in female subjects [22] .
In our study most of the patients were men, YAG capsulotomy was very rare, and myopia, intraoperative complications, and younger age were not significant variables. The significant difference in visual outcomes was found between eyes with SF6 gas tamponade and those with silicone oil tamponade.
PPV alone or in combination with scleral buckling has been performed so far for the treatment of pseudophakic RD [8] [9] [10] 23] . Different tamponade agents have been used in many case series: SF6 gas, C3F8 gas, and silicone oil [8] . Also, smaller incision surgery (25G) is used to manage pseudophakic RD [24] , but it seems that 20, 23, and 25G instruments are equally effective in the treatment of pseudophakic RD surgery.
The reattachment rate of 92% obtained in our group of patients is very similar to other studies [8, 23] . Also, preoperative (1.7 log MAR) and final (0.7 log MAR) visual acuities are similar to those obtained by Won Jin [25] and other authors.
There are some limitations in visualisation of periphery while performing PPV in pseudophakic patients. The view may be limited by anterior and posterior capsular fibrosis and the aberrations (glare and reflexes) at the edge of the intraocular lens [26] , or lenticular remnants and poor pupillary dilatation [5] . These difficulties cause problems especially during fluid-air exchange. From the other side internal approach in PPV makes it possible to detect and localise all the retinal breaks even if they are small and anteriorly placed, especially during scleral indentation and using the lightpipe [27] . Additionally, using perfluorocarbon liquids offers the advantage of identifying breaks by searching for the subretinal fluid outflow [28] .
Primary PPV seems to be a safe procedure in the treatment of pseudophakic retinal detachment, as no intraoperative complications were reported. Most of the eyes in our study were filled with silicone oil as endotamponade; the reason for that was extensive RD and PVR. Eyes with silicone oil had preoperatively and postoperatively worse visual acuities. Postoperatively, only secondary glaucoma was observed, but it was successfully treated with topical antiglaucomatous agents.
ConClusions
In summary, PPV is an effective method of surgical treatment of RD following cataract surgery. 
